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Calculation of transistor-circuit.
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In the calculation of electronic circuits with transistor, DC-solution and transient sol-

ution are observed,- under the condition of symbolic branch impedance known, and some

kinds of procedures are given.

Hirosi INOUE. Tosiharu KOSAKA. Tomio SAWADA.
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begin real S; array I(1:9,1:10), R(1:6]), E(1:6); integer array N(1:6,1:2], T(1:2];
integer J, K, C, D, F, G, P, Q; Format FOM((—0.310—2,C3")13)110J;
Read array (N(1:6,1:27); Read array (h(1:6)); head array (E(1:6)); Read array
(TC1 :23); Read 1 (S);
for J :=1 step | until 9 do
for K :=1 step 1 until 10 do I(J,K):=0.0;
for J :=1 step | until 6 do
begin I(J.J) :=R(J); 1(J,10):=E(J]); GC:=N(J,1); if C=0 then go to Al;
1(C+6,]J] :=IJ,C+6) :=1.0;
Al:  D:=N(,2); if D:=0 then go to A2; I(D+6,J):=I(J,D+6):=—1.0;
A2: end; .
F:=T(1); G:=T(2); P:=N(G,1]+6; Q:=N(G,2)+6;
I(P,F) :=I(P,F)+>5; I(Q,F):=I(Q,F)-S;
for J :=1 step 1 until 9 do
for K :=1 step 1| until 10 do Print (FOM,I(J,K));
end ;
N(0,2,0,1,0,1,1,3,3,0,2,3);
R(2000.0,6000.0,1000.0,350.0,500.0,11100.0);
E(20.0,20.0,0.0,—0.5,0.0,0.0);

T(4,6);
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.20010 4 .00010-50 .00010-50 .00010-50 .00010-50

.00010-50 .60010 4 .00010-50 .00010-50 .00010-50

.00010-50 .00010-50 .1000 4 .00010-50 .00010-50

.00010-50 .00010-50 .00010-50 - .35010 3 .00010-50

.00010-50 .00010-50 .00010-50 .00010-50 5000 3

.00010-50 .00010-50 .00010-50 .00010-50 .00010-50

.00020-50 -.1000 1 -.1000 1 L1000 1 .00010-50

-.10010 1 .00010-30 .00010-50 50010 2 .00010-50

.00010-50 .00010-50 .00010-50 -.51010 2 .10010 1
Ie \E Ve Vs E
.00010-50 .00010-50 -.10010 1 .00010-50 .20010 2
.00010-50 =.10010 1 .00010-50 .00010-50 .20010 2
.00010-50 -.10010 1 .00010-50 .00010-50 .00010-50
.00010-50 .10010 1 .00010-50 -.1000 1 -.5000 0
.00010-50 .00010-50 .00010-50 .10010 1 .00010-50
Al 5 .00010-50 .10010 1 -.1000 1 _.00010-50
.00010-50 .00010-50 .00010-50 .00010-50 .00010-50
.10010 1 .00010-50 .00010-50 .00010-50 .00010-50

— 4 -.10010 1 .00010-50 .00010-50 .00010-50 .00010-50
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begin integer Al1,A2,A3,A4,A5,I,]J,K,N;
integerarray A(1 :5J;
Format F((6) 15J;
for A1:=1 step | until 5 do
begin
Al1):=A1;
for- A2:=1 step 1 until 5 do
begin
A(2JA:=2;
for A3:=] step | until 5 do
begin )
A(3):=A3;
for A4:=] step 1 until 5 do
bsgin
Al4):=A4;
for A5:=1 step | until 5 do
begin
A[5]):=A5;
for I:=5 step—1 until 2 do
begin
=6—1I;

switch S:=L1,L2,L3,L4;
for K:=1 step | until I—1 do
if A(I) =A[K] then
go to S(JJ;
end;
for I: =1 step | until 5 do
Print (F,A(I));

L1: end;

L2: end;

L3: end;

L4: end;

end;

end
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begin integer NO, L, F, NN, M, J, I, M1, K, Ii, 12, 13, 14, N;
real E1, E2, X4, SUM, X2, X3, Y2, Y3, T, NI, X1, Y1;
array X, Y, U, CONV, V(1:43], QC1:2, 1:5), SC0:5), A(0:4), P1, P2
C1:4, 1:5);
integer array AA(C1:3, 1:3);

Format F1(C¥)1 2, (2. 2, C¥D1 2, —1. 510—2)16),

_ F20C¥%¥¥—1. 510—2)15;

Procedure ROOTPOL;
begin integer I, J, M, N, REV, SGN;
array H, B, C, D, E(—2:4);
real T, P, Q, S, R1, R2, R3, DET, RD, SQRTD, EPS, ETA;

B(—1):=B(—2 ):=C(—1):=C(—2):=D(—1J:=D(—2J):=E(—1 ):=E;

(—2):=0
N:=4;
I=5;
for J:=0 step! until N do
begin
Ii=I—1;
H(J):=AJ;
end; SGN:=1;
ZEROTEST:
if HIN)=0.0 then begin UN):=V(NJ):=0,0; CONV(N):=1.0/10.01 F;
N:=N—1; go to ZEROTEST end;
INIT:

if N=0 then go to RETURN;
‘REV:=1; ETA:=10,01F; EPS:=1 0/ETA;
if N=1then begin T:=—H(1J /H(0J; go to LINEAR end;
if N=2 then begin p:=H(1{)J)/H{0); Q:=H(2J)/H(0); go to QADRTIC end;
If abs (H(1)/H(0))<<abs (H(N—1)/H(N]) then
REVERSE:
begin SGN:=—SGN; M:=(N—1)=+2;
for J:=O0O step 1 until M do begin S:=H({J); H(J):=H(N—1J; HIN—]):=S; end;
end;
APPROX: if abs(H(IN—2J))<EPS then Q:=P:=1.0 else
begin Q:=H(NJ/H(N—2); P:=(HIN—1)—Q*HN—3))/H(N—2]; end;
if abs (H(N—1J)<EPS then T:=1.0 else T:=—H(N)/H(N—1);
ITERATE:
for I:=1 step! until L do
begin
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forJ:=( step 1 until N do
begin
BAIRSTOW: B(J):=H{J)—P*B(J—1J)—Q#*B(J—2J;
CN:=BN—-P*CJ—1)—Q*C(J—23;
NEWTON: D(J):=H{(JJ)+T«DJ—1J;
E):=DUI)+T*EJ—1J;

end;
R1:=B(N—1); R2:=HNN)—Q#*B(N— 2); R3:=D(N);
RITEST: if abs (R1)<EPS then go to R 2 TEST;

if abs (H(N— 1J/R1) <ETA then go to R3TEST;
R 2 TEST: if abs (R2)<ETA V abs (H(NJ/R2)>ETA then go to QADRTIC;
R 3 TEST: if abs (R 3 )<EPS V abs (H(NJ/R 3 )>ETA then go to LINEAR;
C(N—1):=—P*C(N—2)—Q#*C(N—3J;
DET:=C(N—2)12—C(N—1J*C(N—33J;
if DET=(.0 then
begin P:=P+1.0; Q:=Q+1.0 end
else
begin
P:=P+ (BLN— { J#C(N— 2 J—B(NJ*C(N— 3))/DET;
Q:=Q+(—B(N— 1 J#C(N— 1 J+B(N)*C(N— 2 J)/DET;
end;
if E (N—1)=0.0 then T:=T—1.0 else T:=T—D(NJ/E(N—13J;
end;
if REV<Q0 then begin EPS:=10.0#* EPS; ETA:==ETA/10.0; end;
. REV:=—REV; go to REVERSE;
LINEAR: if SGN<(Q then T:=1.0/T;
U(N):=T; VINJ):=0.0; CONV(N):=EPS; N:=N—1;
for J:=0 step 1 until N do H(J):=D{);
go to INIT;
QADRTIC: P:=P=*(.5;
if SGN<(0 then begin P:=P/Q; Q:=1.0/Q; end;
RD:=Q-P12; .
if RD<0.0 then
begin
UN):=U(WN—1):=—P; SQRTD:=sqrt(RD); V(NJ):=SQRTD; V(N—1):=—SQRTD;
end
else
begin
SQRTD:=sqrt(—RD);
if P<<0.0 then U(N):=—P+SQRTD else U(N):=—P—SQRTD;
UN—11:=Q/U(NJ; VIN—1):=V(NJ):=0.0
end;
CONV(N):=CONV(N—11:=EPS;
N::N—Z;
for J:=0 step 1 until N do H(J):=B(JJ;
X—6
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go to INIT;
RETURN:
end;
procedure MUL;
begin
integer II1, II2, II3, II4;
real SAl, SA2;
S(5):=S(123:=1.0;
for II1:=1 step | until 4 do
begin

SC13:=S(1] % X(II1J;

S 5):=S(5) * Y(II1J;
end;
S13]):=S(4):=S(23:=0.0;

for II1:={ step | until 4 do

begin
SA1:=Y(II1];
SA2:=X(II1J;

for II2:=1 step 1 until 4 do )
if II15II2 then begin SA1:=SAl %*X(II2); SA2:=SA2*Y(II2); end;
S(2):=S(2)+SA1;
S(4):=S(4)+SA2;

end;

for II1:= step 1 until 4 do

for II2:=II1+1 step 1 until 4 do
begin

for II3:=1 step | until 4 do
if II=5II3 A\ II2>II3 then
begin
for II4:=I1341 step | until 4 do
if I11=xII4 A II25II4 then begin S(3):=S(3]+X(II1) % X(II2]) * Y(II3]) * Y(II4); go to
END;end;
end; .
END:

end;
end;
procedure ELEM;
begin
if IxI1 then
begin NO:=NO+1; J:=AA(I2,NOJ;
X(I):=P1C(L,J); Y(I):=P2I,JJ;
end;
end;
procedure PRAS;
begin integer II;
for IT:=1 step | until 5 do
X—6



QUN,ID):=Q{N,II1)4S(II);
end;
procedure MAINAS;
begin integer II,
for II:=1 step | until 5 do
QUN,II):=QCN,II)—-S{II);

end;
comment main program;
Read 2(F,L);
Read array (P1(1:4,1:5));
Read array (P2(1:4,1:5));
Read array (AA(1:3,1:30);
for I:=1,2 do
for K:=1 step | until 5 do
Q(I,K):=0.0;
for N:=1,2 do
begin
for I1:=1 step | until 4 do
begin
for I2:=1 step 1 until 3 do
begin
NO:=I:=0;
K:=I1+2%2;
LA1:
I:=I41;
ELEM;
if Ic4 then go to LA1;
X(I1):=P1(11,13;
YUI1:=P2(11,1];
MUL;

if K=1I1 then MAINAS else PRAS;

NO:=(; I:=5;
LA2:

I:=I-1;
ELEM;
if I>¢1 then go to LA2;
MUL;
if K=I| then PRAS else MAINAS;
end;
end;
for K:=1 step | until 4 do
begin
P1(K,1):=P1(K,5];
P2(K,1]):=P2(K,5);

end;

end; Feed(3);
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for I:=1,2 do
for J:=! step | until 5 do
Print (F2, QCL,J));
Feed (1);
for M:=( step | until 4 do
begin
A(M):=float (M) *Q(1,M+1J;
Print(F2, AIM));
end; TFeed(2);
-pause;
ROOTPOL;
for I:=] step | until 4 do

begin Print (F2,U(I),V(I)); Printout; end; Feed(5);

for T:=0.0 step 0.01 until 10.0 do
bsgin
SUM:=Q(2,1)/QU1,1); X2:=A43;
Y2:=0.0; X3:=Q02,5); Y3:=0.0;
for K:=1 step | until 4 do
begin
X1:=U(K]); Y1:=V(KJ;
if X1=0.0AY1=0.0 then X4:=0.0 else
begin
for I-=3 step —1 until 0 do
begin
X2:=X1%*X2—Y1%Y2;
Y2:=X1%Y2+X2%Y1;
X2:=X2+A(1];
end;
for I:=4 step —1 until 1 do
begin
X3:=X1*X3—Y1 *Y3;
Y3:=X1*Y3+X3%Y1;
X3:=X3+Q(2,1J;
end;
E1:=(X3*X2+Y3%Y2)/(X212+X212);
E2:=(X2%Y3—X3%Y2)/(X212+Y2412);

X4:=exp (X1 *T) # (El *cos(Y1 *T)—E2*Sin

end;
SUM:=>UM+X4;
Print (F1,T,SUM);

end;
Print out;
end;
end
6,10);

(4.0,-3.0,0.0,0.0,1.0,—3.0,15.0,—7.0,0.0,0.0,

B—6

Y1 #T));



0.0,—7.0,27.0,—13.0,0.0,0.0,0.0,—11.0,24.0,0.0);
(5.0,—4.0,0.0,0.0,0.0,—4.0,18.0,—8.0,0.0,0.0,
0.0,—8.0,30.0,—14.0,0.0,0.0,0.0,—12.0,26.0,0.0);
(2,3,4,4,2,3,3,4,2);
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